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© An automated system for providing different ser- 
vices within a house includes an appliance coordina- 
tion data network for communicating relatively low 
speed digital data within a house, a high capacity 
data network for transferring high speed digital data 
within the house, an energy distribution system for 
distributing energy throughout the house, an analog 
services distribution system for distributing conven- 
tional analog signals throughout the house and a 
video services distribution network for distributing 
J^J video services throughout the house. The appliance 
coordination network interfaces with the energy dis- 
JJtribution system to control the flow of energy to 
appliances throughout the house responsive to a 
digital request or interrogation signal that is emitted 
from the appliance itself. 
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COMMUNICATION AND ENERGY CONTROL SYSTEM FOR HOUSES 



BACKGROUND OF THE INVENTION 



1 . Field of the Invention 

The present invention relates to a system for 
controlling the flow of energy and communications 
in a house. to 



2. Description of the Prior Art 

In the past, energy has been provided to is 
houses in the form of electricity, or has been 
generated in the house using gas or other fossil 
fuels as the source of energy. Houses have been 
wired for electricity and provided with plumbing for 
gas as if these were the only raw materials upon 20 
which the various lighting fixtures and appliances in 
the house operated. In fact, many appliances are 
not isolated units, but interconnected systems. 
Common examples are central heating and air con- 
ditioning, and sophisticated security systems. 25 
These appliances require more than energy; they 
need communication networks and distributed sen- 
sors. The operation of such appliances has re- 
quired custom wiring and custom control systems. 
There has been no common wiring integral to the 30 
house and no common communications protocol to 
provide the desired services to members of the 
household. Accordingly, it is an object of the 
present invention to provide an improved commu- 
nication system within a house. 35 

Access to receptacles for electricity has been 
relatively easy and open, resulting in problems with 
safety for the individuals in the house. Accordingly, 
it is an object of the present invention to provide an 
improved utility distribution and control system in a <to 
house in order to deliver energy to household 
fixtures and appliances safely and in more efficient 
forms. 

45 

SUMMARY OF THE INVENTION 



The present invention provides an automated 
system for controlling the distribution of different so 
services within a house. The invention includes an 
appliance coordination data network for commu- 
nicating relatively low speed digital data within the 
house, a high capacity data network for transferring 
high speed digital data within the house, an energy 



distribution system for supplying energy to appli- 
ances throughout the house responsive to data 
received from the appliance coordination data net- 
work, an analog services distributing network for 
distributing conventional analog signals throughout 
the house and a video services distributing network 
for distributing conventional video signals through- 
out the house. 

Other objects, features, and advantages of the 
present invention will become more fully apparent 
upon consideration of the following detailed de- 
scription of the prefered embodiment the appen- 
ded claims and the accompanying drawings. 



BRIEF DESCRIPTION OF THE DRAWINGS 



FIGURE 1 is a schematic diagram of the 
data communication exchange system of the pre- 
ferred embodiment of the present invention; 

FIGURE 2 is a schematic diagram represent- 
ing the network interface for the data and energy 
distribution systems; 

FIGURES 3A and 3B are wiring diagrams for 
a system constructed according to the preferred 
embodiment of the present invention; 

FIGURE 4 is a more detailed schematic re- 
presentation of the network interface illustrated in 
Figure 2; 

FIGURE 5 is a schematic representation of a 
ring topology arrangement for a local area network; 

FIGURE 6 is a schematic representation of a 
system constructed according to the preferred em- 
bodiment of the present invention in its multiple 
region configuration. 



DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 



The present invention is intended to improve 
the safety and efficiency of energy distribution 
within a house, enhance the communications sys- 
tem and integrate the energy and communication 
distribution and control facilities within the house. 

In accordance with the preferred embodiment 
of the invention, five major systems are provided 
within a house in order to meet these requirements. 
These systems include an appliance coordination 
data network and a high capacity data network, 
both of which are digital in nature and may share a 
common digital communication model, which will 
be discussed below. The other major systems 
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which are provided by the present invention in- 
clude an energy distribution system, an analog 
services distribution system and a video services 
distribution system, all of which will be described 
hereinbelow. Although each of the above-men- 
tioned systems will be disclosed independently 
from the others, It should be understood that there 
is a great deal of functional interaction among the 
systems, which allows for the sharing of compo- 
nents therebetween in the preferred embodiment 

A fundamental requirement of the present in- 
vention is that any appliance or controller within the 
house should be able to exchange data with re- 
spect to one another using facilities incorporated in 
the house. This broad concept is generally illus- 
trated in FIGURE 1, wherein there is illustrated a 
variety of appliances 11 connected to one another 
through a data exchange 13. The data exchange 13 
is a system for allowing data to pass from one 
appliance to another. As used herein, the term 
appliance genetically includes, but is not limited to, 
large appliances such as washing machines, dryers 
and refrigerators; electronic devices such as televi- 
sions and radios; and portable appliances such as 
food processors, hair dryers and the like. The term 
appliance may also refer to telephones, fixtures 
such as lights and fans, and switches and sensors 
for detecting climate conditions such as tempera- 
ture, humidity and smoke. The term appliance also 
may include application-specific controllers for con- 
trolling heating, ventilating, air conditioning or simi- 
lar-subsystems in a house. The gateway terminal 
15,which will be described in greater detail below, 
is -an interface for communicating outside the 
house,such as via a public telephone network or 
power lines. 

As shown in Figure 1, data exchange 13 is in 
the form of a local area network wherein messages 
from a sender such as an appliance 11 are selec- 
tively conveyed to a communications Jink which 
interconnects all of the appliances and is read by 
an interface serving each appliance. Each outlet 
through which an applicance 1 1 is connected to the 
communications link is assigned a unique address 
before it is connected to the link. The sender 
includes this address near the beginning of the 
data message, and the local area network interface 
for the outlet examines this address for a match. 
Such an address match will be found only by the 
interface of the destination outlet. The local area 
network interface is then enabled to deliver the 
data destined for the appliance. 

Communications within a house constructed 
according to the present invention are carried by 
two such local area networks. The aforementioned 
appliance coordination data network interconnects 
appliances with each other, with switches and sen- 
sors, and with controllers. The other local area 



network is the high capacity data network, which is 
designed for linking controllers which communicate 
at speeds of one million bits per second or higher. 
The local area networks that are provided in the 

5 present invention permit data communication be- 
tween any of the appliances and controllers that 
are connected and capable of using the networks. 
These systems along with the other major systems 
provided by the present invention will now be de- 

70 scribed in greater detail below. 



1. The Data Network for Coordinating Appliances 

75 The appliance coordination data network is de- 

signed to communicate low speed digital data. It 
thus provides communication linkages for the 
aforementioned appliances which includes switch- 
es, sensors and controllers. Switches send signals 

20 only when activated. Sensors report status data 
either when interrogated or periodically at a low 
repeat rate. Appliances using the appliance co- 
ordination data network can command each other 
to operate at appropriate times and conditions. For 

25 example, a sensor may detect the presence of a 
person entering a room and generate a signal 
which is conveyed through the applicance coordi- 
nation data network to a light fixture to cause it to 
be energized.The appliance coordination data net* 

30 work also provides a link to a regional controller for 
overall coordination and monitoring of the appli- 
ance operation. The communication format consists 
of digital data bits which are transferred in the form 
of packets of data. As will be explained below, 

35 detection techniques such as parity verification and 
check sums will be included in the data packets. 
Accordingly, the receiving appliance can then ac- 
knowledge to the sending appliance the receipt of 
a packet without error. If an acknowledgment is not 

40 received within a specified period of time, the data 
packet is retransmitted, and the process is re* 
peated. In one embodiment of the present inven- 
tion, the local area network consists of a common 
communications bus with a plurality of appliances 

45 and, where appropriate, a regional controller con- 
nected thereto. 

A network interface, which forms part of the 
data network, is provided in each room of the 
house for routing and delivering energy and corn- 
so munication services to all appliances and devices 
located in the room.The network interface contains 
power blocks for the outlets, fixtures, and 
switches/sensors; an appliance controller; a net- 
work communications controller; an analog services 

55 controller; a high capacity network controller, and a 
video services controller. In the preferred embodi- 
ment, up to twelve simplex outlets, two fixtures, 
and two sensors can be accommodated by each 
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network interface 23. This represents a total of 
sixteen power block devices installed in a network 
interface unit FIGURE 2 illustrates the arrangement 
of the network interface 23 with respect to a local 
area network bus 24, a convenience outlet 17, and 
an appliance 11. The network interface unit 23 
should be located in an accessible area of each 
room or group of rooms of the house. 

In operation, in the preferred embodiment any 
network interface can access the data bus and 
must be responsible for ensuring that the bus is 
not currently in use. Thus, the network interface 
contains means for organizing the use of the bus 
so that only one data packet occupies the bus at 
any one time. A number of standard protocols are 
commercially available for communicating on such 
a local area network. Alternatively, a token ring 
type network may be implemented for the commu- 
nications bus. as is known in the art. 

The interface between the local area network of 
the appliance coordination data network and one of 
the appliances will now be described. As illustrated 
in FIGURE 2, a system constructed according to 
the present invention contains a convenience outlet 
17 which uses a pair of wires 19 to connect the 
appliance interface 21 contained within the appli- 
ance 11 to the network interface 23 for commu- 
nicating coordination data via the local area net- 
work bus 24. The single pair of wires 19 will be 
used either for transmission or for reception in a 
half duplex arrangement The network interface 23 
receives data from appliance 11. The data is 
grouped into packets, which include the addresses 
of the source and destination appliances, such as 
sensors or controllers. The data packets are then 
transmitted to another appliance connected to the 
same network interface or transmitted to the local 
area network bus 24 when the bus is free of other 
data traffic. In a reciprocal fashion, the network 
interface 23 examines ail of the data packets on 
the bus 24 to determine if any have the address of 
an outlet connected to it If so, the data field 
portion of the packet is sent to the appliance con- 
nected to the addressed outlet 17. 

The appliance coordination data network is 
shown in FIGURES 3A and 3B, which illustrates a 
complete wiring scheme for a typical house ac- 
cording to the referred embodiment of the present 
invention. As shown in these figures, the appliance 
data distribution system is used in conjunction with 
an electrical energy distribution system, which will 
be hereinafter described. Power from an external 
source is supplied through a standard electric watt 
hour meter 43 to a transfer switch 45. Also con- 
nected to the transfer switch 45 is an auxiliary 
power generator 47 which generates power in case 
of an emergency outage. The auxiliary power gen- 
erator 47 can be of conventional design known in 



235 A2 




the art. Assume for the present description that 
power from the external source is being coupled 
into the system through the transfer swich 45. The 
power is coupled to a load center 49 and is con- 

5 veyed to each of a plurality of circuit breakers 51 
as illustrated. The circuit breakers can be of var- 
ious amperage ratings as desired. A series of dedi- 
cated appliances 52 are connected to selected 
circuit breakers for receiving input power. These 

70 circuit breakers are in turn controlled by a network 
interface unit 53 at the service center. The network 
interface unit includes a plurality of power blocks 
55 which are connected to the circuit breakers 51. 
The outputs of the respective power blocks 55 are 

is controlled by an appliance controller 57, which in 
turn is controlled by the input received from a 
network communication controller 59. Data commu- 
nication lines communicate data between the dedi- 
cated appliances 52 and the respective power 

20 blocks 55. The information conveyed by the dedi- 
cated appliance to the power block is then either 
utilized by the appliance controller 57 to control the 
power to other appliances or is applied to the 
network communication controller 59 for convey- 

25 ance to network communications controllers 61 lo- 
cated in specific rooms within the house. In turn, 
information received by the network communication 
controller 59 is utilized to control power flow to the 
dedicated appliances 52 by appropriately control- 
30 ling the corresponding circuit breaker 51 . 

A power center 64 Is provided having a 12 volt 
supply with a battery, and in one embodiment of 
the invention, also a 48 volt DC supply. These 
supplies convert AC power into DC power for utili- 

35 zation by appropriate appliances within the house. 
In the case of the 12 volt supply 63, a rechargable 
battery system is provided for temporary power in 
case of emergency. Electrical energy in the form of 
120 volts AC, 12 volts DC and 48 volts DC is 

40 provided on at least four feeder cables 67 to net- 
work interface units, 69 located in various rooms or 
groups of rooms within a house. Each room net- 
work interface is illustrated in enlarged form by the 
block 71 and has a plurality of power blocks. Each 

45 power block is connected to a simplex outlet The 
outlet is capable of being connected to an asso- 
ciated appliance as illustrated. As aforementioned, 
each appliance has an appliance interface for gen- 
erating data signals indicating the power desired. It 

50 is only when the appliance interface generates the 
appropriate signal that power is coupled to the 
outlet connected to the associated appliance. The 
power blocks 73 are also connected to fixtures and 
switches or sensors as illustrated. Power flow 

55 through the power blocks is controlled by an appli- 
ance controller 75 which in turn is controlled by a 
network communication controller 61. Thus, the 
appliances, fixtures and switches or sensors con- 
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nected to the respective power blocks can provide 
signals for controlling energy flow to an associated 
appliance in the room or in some other room within 
the house. Control of power blocks within other 
rooms of the house is conveyed by the commu- 
nication controller 61 . 

Each of the power blocks 73 is capable of 
performing electrical switching and monitoring for 
electric and gas power to appliances and or de- 
vices. Each of the power blocks is capable of 
bidirectional communication through two ports. The 
first port links the communications between the 
power block and the appliance, and the second 
port links the power blocks either to other power 
blocks or to different network interface units. 

The number of power blocks in any given 
network interface unit in a particular room or group 
of rooms depends upon the overall size of the 
room and the number of appliances which are 
expected to be operated therein. The network inter- 
face unit 71 contains 16 power block devices. Each 
power block unit is energized by the 12 volt DC 
supply from the electrical energy distribution sys- 
tem. In the illustrated embodiment a dedicated 
appliance power block 50 is provided to monitor an 
electric watt hour meter 43 and is capable of re- 
porting the cumulative power usage that is pro- 
vided therethrough. Power block 56 will control 
transfer switch 45, which is connected to an auxil- 
iary power generator 47. A further function of the 
dedicated appliance power block 55 is to control 
the state of the circuit breakers 51 which are con- 
nected to the 120/240 VAC dedicated appliances 
52. These power blocks 55 will communicate with 
the appliances 52 via control signal and status 
signal lines and transfer any information to other 
appliances or devices via one of the digital data 
communication networks provided in the present 
invention. 

As mentioned previously, all power blocks lo- 
cated within one network interface unit are con- 
nected together by a common communication sig- 
nal bus 157. As shown schematically in FIGURE 4, 
the communication signal bus system 157 is con- 
nected to an appliance controller unit 75 which 
coordinates all of the communications between the 
power blocks 73 and any communications to power 
blocks in other network interface units. In order for 
communications signals to be sent from one net- 
work interface 71 to another, a network commu- 
nications controller 61 is provided. The network 
communications controller 61 positioned within 
each network interface is connected to the appli- 
ance controller 75 and to the appliance data com- 
munications cable 28, which is routed to all network 
interface units throughout the house. 

The appliance data distribution cable 35 is 
preferably composed of three shielded twisted 



pairs of number 26 AWG solid copper wire. Only 
one wire pair is used for the appliance coordination 
data communications local area network. The other 
two wire pairs are used by the high capacity data 

s network, which will be later described. The single 
wire pair from the appliance data distribution cable 
35 which is used for the appliance coordination 
data communication network is connected to the 
output of the network communication controller de- 

w vice 61 in the room network interface unit 71 and is 
routed to the network patch panel 81 located in 
wire closet 83. The network patch panel device 81 
is similar to a conventional telephone device used 
to distribute or interconnect telephone lines in a 

75 building. This unit provides for the necessary inter- 
connections to form the two data communication 
local area networks, namely, the appliance coordi- 
nation data network and the high capacity data 
network. 

20 The appliance data cable 35 is routed along 

with the power feeder cable 67 to each of the room 
network interface units 71 . A single wire pair in the 
cable is then routed to the input of the network 
communications controller unit 61 located within 

25 the room network interface unit 71. The network 
communications controller unit 61 provides for data 
communications from one network interface to an- 
other within the house. The appliance controller 75 
provides the coordination of data communications 

30 to the power blocks within one network interface 
unit and any communications to another network 
interfaces via the network communications control- 
ler unit 61. 

35 

2. The High Capacity Data Network System 

The high capacity data network system is in- 
tended, to transfer high speed digital data, primar- 
40 ily between controllers, including the specialized 
controllers and the regional controller discussed 
above. Data may also be exchanged between the 
house and a data base outside, such as a town 
library or a commercial service. In the preferred 
45 embodiment, the high capacity data network is 
structured as a local area network that is designed 
to transmit high volumes of data, at a rate that is 
preferably 1 million bits per second or higher. 

As illustrated in FIGURE 5, the local area net- 
so work of the high capacity data network is prefer- 
ably arranged as a token ring. In this arrangement, 
data packets are relayed from the regional control- 
ler from one network interface to another. The data 
may originate in the regional controller, or in an 
55 appliance connected to a network interface, or in a 
telephone gateway 85 connected to a data network 
gateway 87. 

As shown in FIGURES 3A, and 3B the compo- 
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nents required for this system are located in two 
areas of the house: the wire closet and the individ- 
ual rooms of the house. The components located in 
the wire closet 83 consist of a telephone gateway 
85, the high capacity data network gateway 87 and 
the network patch panel 81. As has been pre- 
viously discussed, appliance data distribution cable 
35 includes both the appliance coordination data 
network and the high capacity data network. As 
was also described above, there are three pairs of 
wires in the appliance data distribution cable 35. 
Two pairs of wires in this cable support the high 
capacity data network, while the remaining pair is 
dedicated to the appliance control system. 

The high capacity data network gateway 87 is 
connected to the network patch panel unit 81 by 
two pairs of wires to deliver data from the tele- 
phone gateway 85 to the high capacity data net- 
work. This link will be used when high quantities of 
high speed digital data enter the house via the 
telephone gateway. The appliance data distribution 
cable 35 is routed to the network Interface unit 71 
provided in each room or group of rooms in the 
house. The two pairs of wires for the high capacity 
data network system are connected to the inputs of 
the high capacity data controller 91 located within 
the network interface unit. 

The output of the high capacity data controller 
91 is connected to the analog services controller 
unit 93 located within the network interface unit As 
will be discussed hereinbelow in regard to the 
analog services distribution system, there is a ma- 
trix switch unit provided for each convenience out- 
let within the analog services controller unit 93. The 
four unused input lines of the switch units are 
connected to the output of the high capacity data 
network control unit 91 . 

The four output lines of each of the matrix 
switch units are routed to the simplex outlet 76 via 
an analog services portion of the outlet cable. The 
analog services controller 93 can connect these 
four lines either to the analog services distribution 
bus 141 or to the high capacity data network con- 
troller 91. The analog services controller 93 is 
operated via commands contained in the control 
message produced by the appliance 11. The con- 
trol message is sent by the appliance to the asso- 
ciated power block. There the commands to ac- 
cess the high capacity data network are extracted 
and routed to the analog services controller. 

Thus, the high capacity data network gateway 
87 provides an electronic interface between the 
telephone gateway and the two data communica- 
tions local area networks in the house. When digital 
data is available from telephone lines, gateway 85 
will provide the linkage from the telephone network 
to the two data networks of the house. Low speed 
data and control data will be routed to the appli- 



ance coordination data network, while high speed 
data will be routed to the high capacity data net- 
work. The high capacity data controller 91 receives 
data directly from an appliance and prepares the 
5 data to be transmitted on the high capacity data 
local area network. Data controller 91 also receives 
data from the high capacity data local area network 
and extracts the data for transfer to the individual 
appliance. 

70 The two local area networks of the present 

invention permit data communications among any 
of the appliances and controllers that are con- 
nected to and capable of using the networks. How- 
ever, when applying the present invention within 

75 buildings that contain multiple units, such as con- 
dominium units, the concept of unlimited access 
among appliances and controllers needs to be 
modified somewhat For this purpose, the concept 
of a "region" is introduced. The two local area 

20 networks for data communications in the present 
invention constitute a single "region". Thus, each 
unit in a multi-unit building wilt constitute a sepa- 
rate "region". A limited degree of connection 
among regions is desirable in such an environment 

25 to accommodate necessary data exchanges among 
units. For example, data from individual apartment 
sensors might need to be routed to a common 
heating or cooling plant Such a multiple region 
configuration of the present invention is illustrated 

30 in FIGURE 6. 

As shown in FIGURE 6, a number of regions 
101 are connected through a transfer network 103 
via bridges 105. These interconnection mecha- 
nisms are transparent to appliances, sensors and 

35 controllers. Data can be routed between any appli- 
ance or In any region. However, the bridges 105 
may be programmed to act as sentries to limit 
access to a region for security and privacy. Each 
region 101 may contain specialized controllers and 

40 a regional controller 107. Each of the regional con- 
trollers 107 shown in FIGURE 6 corresponds to the 
house controller previously discussed. A regional 
controller 107 will provide services applicable to an 
entire region, such as monitoring appliance activity 

45 and maintaining a map of appliance location ac- 
cording to outlet address. 



3. The Energy Distribution System 

50 

Enhanced safety in energy distribution is a key 
requirement of the present invention. A major 
change from prior art energy distribution systems 
is proposed in the distribution of electricity and gas 
55 to reduce significantly the possibility of accidental 
contact with dangerous energy levels. Accordingly, 
high levels of energy will be supplied in a house 
according to the present invention only when re- 
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quested by properly operating appliances. 

Another energy related innovation of the 
present invention is the availability of energy in 
new forms. These types of energy have in fact 
been used by prior art appliances but a conversion 
of energy was required inside the appliance from 
traditional 120 VAC. Because of the availability of 
different types of electrical energy in a house con- 
structed according to the present invention, poten- 
tial cost savings will be available to appliance man- 
ufacturers and homeowners. 

The present invention further includes a closed 
loop energy distribution system by which energy is 
delivered only to valid appliances from an outlet. 
According to the present invention, all electricity 
and gas outlets in a house are unenergized until an 
appliance is connected and requests energy using 
a standard protocol defined for that appliance. 

The present invention further provides for con- 
trolled energy flow to a particular appliance. When 
an appliance requests energy, it specifies a mini- 
mum and maximum rate of flow for electric current 
or of gas. The flow rate rarely will be allowed to 
reach the maximum available from conventional 
outlets because most appliances in a house never 
consume energy at this maximum rate. In addition, 
as energy is delivered to an appliance, the flow 
thereof is monitored by the present invention. Each 
outlet is supervised individually from control points 
located throughout the house. The energy flow is 
cut-off if the rate is outside the range needed by 
the, appliance. Also, the voltages among the electric 
power conductors are monitored to ensure nominal 
operation. Ground fault circuit interruption is in- 
cluded in all circuits. Energy flow monitoring can 
be augmented by the appliance. Provision has also 
been made for the appliance to signal to the con- 
trol unit to stop energy flow immediately if the 
appliance senses an emergency, such as a thermal 
overload. 

The use of 240 VAC power is limited to se- 
lected fixed location appliances connected to dedi- 
cated circuits. The 48 VDC power may be provided 
to take advantage of the growing use of DC motors 
nd appliances. This form of power allows for great- 
er versatility in speed control, and for lower noise. 
Most types of electronic devices work on DC volt- 
age, and DC power at this voltage is safer than 
conventional 120 VAC power. The 12 VDC power 
supply is used primarily to power the control elec- 
tronics. of the present invention. Available current is 
limited near the point of consumption, and the 
power delivered from an uninterruptible power 
source is designed to continue operation after a 
power failure. Because of the current limitation and 
the low voltage, this source offers higher safety and 
has lower fire risks than conventional 120 VAC 
power. The 12 VDC supply Is backed up by bat- 
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teries to form an uninterruptable power source, 
which may be termed the "UPS supply". These 
batteries will be continually recharged from the AC 
main supply or from photovoltaic cells. A maximum 

5 of 20 watts is to be drawn from the 12 VDC supply 
when operated in backup mode. The standby pow- 
er from the UPS is used to maintain memory in the 
electronic components of the present invention dur- 
ing a power failure. Also, this power is used to 

70 assure an orderly shutdown and restart of the sys- 
tems of the present invention, especially the closed 
loop energy control, since those systems involve 
human safety. 

An innovative gas distribution system is also 

75 included in the present invention. The goal is to 
make gas available throughout a house, using a 
branch distribution scheme similar to that used for 
electricity. This piping will be routed to locations 
appropriate for cooking, room heating, space heat- 

20 Ing and cooling and stationary gas appliances. Gas 
outlets will be provided in the walls of the house. 
Gas is supplied to these outlets only when re- 
quested by a gas appliance.The appliance requests 
gas via an electronic signal sent to an electrically 

25 actuated gas flow control unit located near the 
outlet 

FIGURE 3 also illustrates the energy distribu- 
tion system of the present invention. The energy 
distribution system elements in FIGURE 3 are lo- 

30 cated in two areas of the house: the service center 
and in the individual rooms of the house. 

The electrical service entrance connections 
from the utility company are attached convention- 
ally to an electric watt hour meter 43 .The electric 

35 service (240 VAC, 60 Hz, single phase) is routed 
through the electric meter 43 and connected to an 
input of the transfer switch 45. The output of the 
transfer switch is connected to the input of the load 
center equipment 49. However, the optional trans- 

40 fer switch 45 may be omitted, with the service from 
the meter 43 being routed directly to the input of 
the load center equipment 49.The electric watt hour 
meter 43 contains a communications output con- 
nection as above-described which passes a control 

45 message to the appliance coordination data net- 
work accessed via a network interface 53 to moni- 
tor power usage in the house. A second input of 
the transfer switch 4 is connected to the output of 
an auxiliary power generator 47 for a secondary 

so source of 120/240 VAC if required. The transfer 
switch 45 is normally a manually operated device, 
but contains a connection for external control which 
allows automatic operation when used with the 
appliance coordination data network. 

55 The load center power components consist of 

the circuit breaker 51. the power center 64 and the 
power feeder cables 67. The load center panel 49 
contains the required circuit breakers for limiting 
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the loads to the various dedicated appliances, pow- 
er feeder cables, and power supplies. The power 
center 64 contains two DC power supplies 63 and 
65 and the power feeder cables 67 contain the 
interconnection wires needed to provide electrical 
power distribution throughout the house. 

In the load center 49, the electric service from 
the output of the transfer switch 45 is connected to 
the input of the load center, which is typically a 
200 ampere main circuit breaker 48. This breaker 
is used as the main disconnect switch to remove 
all power from the system. Breaker 48 will be 
operated manually. The remaining breakers in the 
load center are divided into four categories: break- 
ers 95 for the 240 VAC dedicated appliances, 
breakers 97 for the 120 VAC dedicated appliances, 
breakers 99 for the 120 VAC power feeder cables 
and breakers 100 for the DC power supplies. 

The 240 VAC dedicated appliance section con- 
tains four 240 VAC circuit breakers 95 which are 
operate by a remote control input The remote 
control input will be utilized to operate these spe- 
cial circuit breakers by controlling the open/closed 
state and the resulting availability or power to the 
attached appliances. These breakers will supply 
electric power to fixed location appliances that op- 
erate on 240 VAC at high currents, such as the 
clothes dryer and range. 

The 120 VAC dedicated appliance section con- 
tains four 120 VAC circuit breakers with remote 
control inputs. The remote control input will be 
utilized' to operate these special circuit breakers by 
controlling the open/closed state and the resulting 
availabilityof power to the attached appliances. 
These breakers will supply electric power to fixed 
location appliances that operate on 120 VAC at 
high currents, such as the furnace, dishwasher, and 
refrigerator. 

The 120 VAC power feeder section contains 
four 12 VAC circuit breakers with remote signal 
outputs. The output signals will be used to report 
the status of the breaker via the appliance co- 
ordination data network. These breakers supply 
120 VAC electric power to the network interface 
units in each room of a house constructed accord- 
ing to the present invention. 

The load center contains two 120 VAC circuit 
beakers for the DC power center: a 20 AMP circuit 
breaker for the 12 VDC "UPS" supply and one 30 
AMP circuit breaker for the 48 VDC "utility" supply. 
These breakers both generate remote signal out- 
puts to be used to report status via the appliance 
coordination data network. 

The 12 VDC supply 63 contains a battery 
which will maintain DC power during a loss of main 
AC power, hence the name "uninterruptable power 
source". The output of the supply is routed along 
with the outputs of the power feeder circuit breaker 



to the power feeder cable 67. 

The output of the 48 volt DC supply 65 is 
routed to the input of the DC transfer switch 66. 
The other input of the DC transfer switch is con- 

5 nected to the output of an auxiliary power gener- 
ator 68 for an optional secondary source of 48 
VDC. The output of the DC transfer switch is com- 
bined with the output of each power feeder circuit 
breaker 99 and the 12 VDC supply 63. This com- 

w bination of 120 VAC, 48 VDC, and 12 VDC "UPS" 
electrical power is conveyed through the power 
feeder cable 67 to be routed to the network inter- 
face unit 71 in each room or group of rooms of the 
house. 

is The electrical power for each room in the 

house is routed via the power feeder cable 67 from 
the load center 49 and is connected to the input of 
each network interface unit 71. The electrical dis- 
tribution system for an average size house will 

20 consist of four power feeder cables, each capable 
of supporting two network interface units. Each 
network interface 71 routes the power (AC and DC) 
internally to power blocks 73. The power blocks 
then deliver the appropriate power (120 VAC or 48 

25 VDC) to each outlet 76 via an outlet cable. The 
power blocks in each network interface unit are of 
three types: an outlet control power block, a 
switch/sensor power block and a fixture control 
power block. . 

30 The outlet control type power block will receive 

an analog and a digital communication signal from 
an appliance interface 21 contained within each 
appliance. Electric power will be provided to an 
appliance only when the proper signals have been 

35 received by the power block device. A maximum of" 
twelve such power blocks can be accommodated 
within a network interface unit. The switch/sensor 
type power block 118 is the only one of the power 
blocks which does not require connection to either 

40 120 VAC or 48 VDC; only 12 VDC power as 
required since this type of power typical for the 
operation of switches and sensors. Power block 
118 receives analog and digital communication sig- 
nals from a device such as a switch, sensor or 

4S control panel, but does not control any output pow- 
er. A network interface can accommodate two of 
the switch/sensor type power blocks 118. 

The fixture control type power block 120 will 
not receive a communication signal from a fixture 

so device. Instead, the power to the fixture may be 
controlled by a digital signal from a switch/sensor 
type power block 118 for remote control of the 
fixture by a switch or sensor. The signal is commu- 
nicated within the network interface over a common 

55 bus to which all power blocks are connected, as is 
discussed hereinbelow. A maximum of two such 
fixture power blocks 120 can be accommodated 
within a network interface unit 
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Each of the three types of power blocks has a 
digital connection point which allows bi-directional 
communications with each other over a common 
communication bus 157. This communication bus 
157 is internal to the network interface and is 
managed by the appliance controller 75. When 
operated in conjunction with the appliance coordi- 
nation data network, routing of the signals and 
messages to other network interface units will be 
made possible. 

The electrical power and communication sig- 
nals (analog and digital) from each outlet power 
block are routed from the network interface unit to 
each simplex receptacle 76 via an outlet cable. In 
the preferred embodiment an outlet cable consists 
of thirteen wires, including three wires for power 
(VAC or VDC) and ground, five wires for commu- 
nications, and five wires for analog services. The 
electric power from each installed fixture type pow- 
er block 120 is routed from the network interface 
unit to each installed fixture via a fixture cable. This 
cable in the preferred embodiment consists of two 
conductors for power plus a ground wire. The com- 
munication signals (analog and digital) from each 
switch/sensor type power block 118 are routed 
from the network interface unit to each switch or 
sensor location via a switch/sensor cable. This ca- 
ble preferably consists of five wires for commu- 
nications and 12 VDC power. 

4. -The Analog Services Distribution System 

^The analog distribution system provides ser- 
vices that are delivered via analog signals which 
are available at outlets throughout the house. This 
system is intended to accommodate existing appli- 
ances with no changes. Thus, a conventional tele- 
phone will be able to be plugged into an outlet 
through a passive adapter that accepts a conven- 
tional telephone plug on one side and has a plug 
compatible with the present invention on the other 
side. 

Examples of the type of analog services that 
will be available in a house constructed according 
to the present invention are telephone service, 
voice intercom service, intercom signaling such as 
a door bell or a door buzzer and a stereo system 
that can provide background music. According to 
the preferred embodiment of the present invention, 
a maximum of two of the above listed analog 
services will be available at any one outlet 

FIGURE 3 illustrates the analog services dis- 
tribution system within the complete wiring scheme 
for a typical house constructed according to the 
present invention. The analog services distribution 
is used in conjunction with two previously men- 
tioned systems (the energy distribution system and 



the appliance coordination data network), which are 
routed to the network interface units 71 located in a 
room or group of rooms of the house. 

The analog services distribution system com- 

5 ponents located in the wire closet 83 of the service 
center consists of the telephone gateway 85, the 
data network gateway 87, a music headend 1 37, an 
intercom headend 139, and a distribution cable 
141. Two pairs of wires from the telephone service 

to entrance are connected to the telephone gateway 
85, which is located in the wire closet 83. More 
than two pairs of wires may be connected if more 
than two telephone numbers are needed within the 
house. In addition to the telephone gateway equip- 

75 ment 85. the music headend equipment 137 and 
the intercom headend equipment 139 are provided 
in order to transmit music or voice messages 
throughout the house. The music headend equip- 
ment 137 provides any amplifiers or other equip- 

20 ment necessary to transmit the music throughout 
the house. The intercom headend likewise provides 
for any amplifiers that are necessary to transmit the 
intercom signals throughout the house. The present 
invention further provides for a common mounting 

25 location for all of the analog service headend 
equipment. 

The output of the telephone gateway 85 is 
routed to two locations within the wire closet 83, 
the data network gateway 87, and the analog ser- 

30 vice patch panel 135. The data network gateway 
device will allow telephone access to the two data 
communications networks within the house. The 
telephone gateway output which is routed to the 
patch panel is combined with the outputs of the 

35 music and intercom headend equipment outputs to 
form the analog services feeder cable 141 in the 
analog services patch panel. The feeder cables 141 
are then combined with the previously mentioned 
distribution systems cables and are routed to all 

40 room network interface units as is above-described. 
Of course, the different signals may be multiplexed 
and combined within a smaller number of wires as 
is known in the art 

The consolidated feeder cable including the 

45 cables 141 is routed to each network interface unit 
that is located within the various rooms in the 
house. The analog service cable is then connected 
to the input of the analog services controller unit 
93. The analog services controller 93 distributes 

so the signals to the individual outlets via the analog 
services portion 141 of the outlet cable. 

The analog services controller unit 93 prefer- 
ably consists of a number matrix switch devices, 
which are connected in parallel to the eight pairs of 

55 input wires. The unused input lines of the matrix 
switch unit are used by the high capacity data 
network, as is above-described. The four output 
lines of each of the matrix switch devices are 
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routed to each simplex outlet via the analog ser- 
vices portion 141 of the outlet cable. The analog 
services controller unit is also connected to the 
common communication bus system, as are the 
power block devices located within the network 
interface unit An appliance may inform the analog 
services controller unit via the appropriate power 
block which service lines it is requesting for service 
connections. 

Thus, the telephone service entrance provides 
an interface between the telephone utility wires and 
the internal wires of the house. This unit is typically 
mounted in a convenient location inside or outside 
the house and preferably contains lightening arrest- 
ers and/or ground connections. The telephone 
gateway 85 is located in the wire closet of the 
service center and provides a link to public com- 
munication systems for access voice and data for 
use within the house. This unit is designed to 
accommodate existing data transmission technol- 
ogy and will interface to digital telephone systems 
in the future. 



5. The Video Services Distribution System 

The video services distribution system accom- 
modates television signals received from an an- 
tenna, from CATV and from a satellite. In addition, 
services are provided to distribute video signals 
which are originated from within the house, such as 
from a VCR The video distribution system is a 
two-way system. Any outlet equipped for video can 
receive all channels of video, or a source such as a 
video cassette recorder can insert a signal for 
distribution to other video outlets. Data within the 
energy control message selects the direction of the 
video signal at an outlet. 

FIGURE 3 illustrates the video services dis- 
tribution system within the context of a complete 
wiring scheme for a typical house. The video ser- 
vices distribution system operates in conjunction 
with the energy distribution system, the appliance 
coordination data network, and the analog services 
distribution system. These services are routed from 
the service center via four feeder cables to the 
network interface units in each room of the house. 
The service entrance equipment for the video ser- 
vices distribution system consists of the individual 
wires or cables that are connected to the external 
video services that are supplied to the house. 
These external services include an antenna moun- 
ted in or near the house, a cable TV input and/or 
input from an external satellite reception dish. All of 
the television service entrance cables and wires are 
routed to the input of the video headend equipment 
149 located in or near the wire closet in the service 
center. The equipment consists of video splitters, 



combiners, and amplifiers necessary to distribute 
all of the signals throughout the house. All of the 
service entrance input signals are routed to the 
input of a six-way combiner unit that is located 

5 within the video headend equipment 149. The out- 
put of the combiner unit is then routed through an 
amplifier and then to a four-way splitter unit within 
the headend equipment 149 which constitutes one- 
half of the video distribution cables 151 that trans- 

70 mit these signals throughout the house. 

The video signals from internal sources such 
as VCRs, cameras, and other video sources lo- 
cated within the house are routed via a cable that 
is separate from the one carrying the signals to 

75 outlets. These two cables, one of which is dedi- 
cated for transmission and the other for reception, 
comprise the video distribution cable 151 which is 
routed along with the other feeder cables men- 
tioned above to all rooms in the house. The internal 

20 video signal cables form the feeder cables which 
are routed to a four-way combiner unit within the 
headend equipment The output of this unit is then 
routed through an amplifier and then to one of the 
inputs of the service entrance combiner unit. 

25 The video distribution cables 151 are routed 

along with the other distribution cables to each 
room network interface unit 71. The distribution 
cable is then connected to the input of the video 
services controller unit 153, which distributes the 

30 signals to the individual outlets. 

The video services controller unit 153 consists 
of a 12-way splitter unit and a 12-way combiner 
unit, along with 12 two-way switch units. Each 
switch is a single pole, triple throw device with a 

as center off position. 

The transmit portion of the video distribution 
cable from the feeder is routed to the input of the 
12-way splitter unit The reception portion of the 
video distribution cable from the feeder is routed to 

40 the output of the 12-way combiner unit One output 
from the splitter unit and one input from the com- 
biner unit is routed to one of the two-way switch 
units. Each switch unit allows for the selection of an 
output signal or an input signal. The output of each 

45 switch unit is then routed to each simplex outlet via 
a single coax cable which is separate from the 
simplex outlet cable. The switches in the video 
control unit 153 are operated by commands con- 
tained in the control message sent by the appii- 

so ance to the supervising power block. The power 
block interprets the control message and routes the 
video commands to the video controller. The ser- 
vices are operated accordingly so that the video 
system can perform as desired. 

55 While the invention has been described in con- 

nection with what is presently considered to be the 
most practical and preferred embodiment, it is to 
be understood that the invention is not limited to 
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the disclosed embodiment, but rather is intended to 
cover various modifications and equivalent arrange- 
ments included within the spirit and scope of the 
appended claims. 



Claims 

1 . An automated system for providing different 
services within a house, comprising: 

appliance coordination data network means for 
communicating relatively low volumes of digital 
data within the house; 

high capacity data network means for transferring 

high speed digital data within the house; 

energy distribution means for supplying energy to 

appliances throughout the house responsive to data 

received from attached appliances; 

analog services distributing means for distributing 

conventional analog signals throughout the house; 

and 

video services distributing means for distributing 
conventional video signals throughout the house. 

2. Apparatus according to claim 1, wherein 
signals from said high capacity data network 
means, said energy distribution means, said analog 
services distributing means and said video services 
distributing means may be provided to an appli- 
ance through common outlet means provided in a 
waJI of the house. 

3. Apparatus according to claim 1 , wherein said 
appliance coordination data network means com- 
prises one or more power block means for monitor- 
ing and switching energy to an appliance. 

4. Apparatus according to claim 3, wherein at 
least one of said power block means controls the 
status of a circuit breaker interposed between that 
power block means and an appliance to be con- 
trolled. 

5. Apparatus according to claim 3, wherein at 
least one of said power block means can monitor 
the state of either a circuit breaker or a power 
supply in said energy distribution means and can 
activate a transfer switch in said energy distribution 
means to replace said power supply with an al- 
ternate source of power if necessary. 

6. Apparatus according to claim 3, wherein a 
common communication bus means is provided for 
transmitting data between said power block means, 
and said appliance coordination data network 
means further comprises an appliance controller 
unit means for coordinating all communications be- 
tween said power block means. 

7. Apparatus according to claim 1 , wherein said 
analog services distributing means includes tele- 
phone gateway means for communicating said high 
capacity data network to a standard telephone line. 



8. Apparatus according to claim 7, wherein said 
high capacity data network means further com- 
prises high capacity data network gateway means 
for receiving data from said telephone gateway 

5 means and high capacity data controller means 
provided within different rooms in the house for 
receiving data from said network gateway means, 
and wherein said analog services distributing 
means includes an analog services controller in 

io each of the corresponding different rooms in the 
house having a plurality of a switch unit means 
therein, one or more of said switch unit means 
being connected to the output of said high capacity 
data controller means, and outlet means connected 

75 to opposite sides of said switch unit means from 
said high capacity data controller means to provide 
high speed data to an appliance plugged therein. 

9. Apparatus according to claim 1 , wherein said 
energy distribution means comprises means for 

20 distributing at least one type of AC current within 
the house, and means for distributing at least one 
type of DC current within the house. 

10. Apparatus according to claim 9, wherein 
said means for distributing DC current comprises 

25 means for delivering a 12 VDC current and means 
for delivering a 48 VDC current 

11. Apparatus according to claim 9, wherein 
said means for supplying DC current includes a DC 
power supply having a battery which will maintain 

30 DC power during a loss of external power. 

12. Apparatus according to claim 1, wherein 
said analog services distributing means comprises 
a music headend for generating music, an intercom 
headend and means for connecting said headends 

35 to outlet means throughout the house. 

13. Apparatus according to claim 1, wherein 
said video services distributing means comprises 
gateway means for receiving video signals from 
one or more external sources; headend combiner 

4o means for combining the signals from the sources 
into a video output signal; means for amplifying 
said output signal and splitter means for dividing 
the amplified signal and sending the divided sig- 
nals to outlet means throughout the house. 

45 14. An automated system for providing ser- 

vices within a house, comprising: 
energy distribution means for supplying energy to 
appliances throughout the house; and 
appliance coordination data network means for 

50 communicating relatively low speed digital data 
throughout the house, including at least one power 
block means responsive to data received through 
said network for controlling the flow of energy from 
said energy distribution means to individual appli- 

55 ances throughout the house. 
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15. Apparatus according to claim 14, wherein 
at least one of said power block means controls the 
status of a circuit breaker interposed between that 
power block means and an appliance to be con- 
trolled. 5 

16. Apparatus according to claim 14, wherein 
at least one of said power block means can moni- 
tor the state of either a circuit breaker or a power 
supply in said energy distribution means and can 
activate a transfer switch in said energy distribution ;o 
means to replace said power supply with an alter- 
native source of power if necessary. 

17. Apparatus according to ciaim 14, wherein a 
common communication bus means is provided for 
transmitting data between said power block means, 15 
and said appliance coordination data network 
means further comprises appliance control unit 
means for coordinating all communications be- 
tween said power block means. 

18. An automated system for providing ser- 20 
vices within a house, comprising: 

high capacity data network means for transferring 
high speed digital data within the house including 
high capacity data network gateway means and 
high capacity data controller means positioned in 25 
rooms throughout the house; and 
analog services distributing means for distributing 
conventional analog signals throughout the house 
including telephone gateway means for commu- 
nicating said high capacity data network to a stan- 30 
dard telephone line and for sending signals to said 
high capacity data network gateway means, said 
distributing means including a number of analog 
services controllers positioned In rooms throughout 
the house and having a plurality of switch unit 35 
means therein, one or more of said switch unit 
means being connected to the output of said high 
capacity data controller means, and outlet means 
connected to opposite sides of said switch unit 
means from said high capacity data controller 40 
means to provide high speed data to an appliance 
plugged therein. 

19. A video services distribution system for use 
in a house, comprising: 

gateway means for receiving video signals from <s 
one or more external sources; 
headend combiner means for combining the sig- 
nals from the sources into a video output signal; 
means for amplifying said output signal; and 
splitter means for dividing the amplified signal so 
sending the divided signals to outlet means 
throughout the house. 
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